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Abstract

This paper describes the results of sea bottom survey in the source region of the
Nihonkai-Chubu Earthquake. The earthquake, of magnitude 7.7, occurred in the eastern Japan Sea
on 26 May 1983. Topographical, geological and geophysical surveys by the survey vessel “Shoyo”
in 1983 and the “Takuyo” in 1984, were carried out for the purpose of revealing the regional
features. Survey items are submarine topographical survey by echo sounder and multi-beam sonar
(Seabeam), geological survey by sub-bottom profiler (3.5KHz) and seismic profiler (single and 12
channels), geomagnetic and gravity survey, and bottom sampling.

The survey area is the eastern border of the Japan Sea and it covers the continental margin of
Northeast Japan including the Okusiri and Sado Ridges elongating from north to south. There are
many faults along the slope foot between these ridges and the Japan Basin, and the hook-shaped
distribution of these faults corresponds with the area of aftershocks. A well undulated acoustic

basement was recognized beneath the Japan Basin, and a small, linear hill chain was revealed on
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the flat floor of the Japan Basin. It is estimated that the basement high and the hills were form-
ed by intrusive igneous rocks.

In addition, fragments of manganese concretion were dredged from a small mount of 80 meters
height, being one of the hill chain in the Japan Basin. The chemical and mineral composition of
the samples are similar to those of hydrothermal manganese oxides reported in the Izu-Ogasawara
area. Thus, there is a possibility that the samples dredged from a small hill in the Japan Basin

are also hydrothermal manganese oxides.

1, i8I

AABEERLTHHEL U CREARD BARERMME 19835 AL L TLk, 20RFETH
B - EHREWO BARBEEDL, FLO S v— MERBC 2B+ 5RO (DA, 1983 &
F, 1983) %, HABAROBERICHKEIIC X 2FEEOCH 2 REHAKWEOR R (JBH T, 1985)
BRELI-THEEZED TV TH B,

KERHCId, AAEPITMERAEKDI983F5~6 A RUIBLET ~8 Aic, zhehiflEm [IAE] &
O [HRE] cXy, BXREPTIHNEOBRELPLLE TN (F1M) K TBEMREEER L.
ZO®E, BXREBPHNERREOBEMTY, MEBECHT IV or0FMREBLZ LN TEL
czeir, [BE] RUTHRE] 0EBL-BEREOREL, Zhitk THLARK R LFHIC>NT
LD HDTH B,

g, [HEE] OREEHOITLED —Fik, BSSEEREEIHRAEAEE [HF68FE (1983%) H
R PTHECET 2 BEWE] KL b0 Th B, £, vAFF Y URANEHEFEEET - Y 0ET
HEBUEE, KBEEBOT, tvFa ) U4 —F& S HASHNIT-o

2, BXEBHHHBORE

HAMmPEE, 198345 B26 0, KABRERTOTEFHEBIR L L TRE Lz, BREOMEL, 40°21.4'
N, 139°04.6'E, FSUkmTh o7, =/ =Fa— FRT.7T, ABABHCEETHIHEL L CREAHD
bOTho7le, MBIC > TRELLBEIFEIHF 2T LD LT3 ARBHRREBTEHE, 10058582
SREBEHMADRNELKEEL Lo L (HiEiED, 1983).

AXFHRITHER, ML IOBRARELSUERLKEED LAY, REHIS0knm, EHS0kmOE K425
W A L (BHED, 1983), &EEHRERECoUs M OTREBL (K RFBENHET
HERE 7 — i3, 1983), EPEWIE TAH S LEZZH 8 ~28kmOERIC L, Bl @y -> THI0E
R LR ST ET S (s, 1983). ABRURBORERB L ZOBEI L 26, BRiED
HHEBIFE TRV OEAENBICL D THEEEX LTS (Ei&iED, 19837 ¢).

3. BEICLIBERE
BBz X 5 MEAEIL, BABRIHERREOBENT, tEBE MBHIRES N, EHRESNE
MG T AHAT, RICRTER CfTbhik

HEMB 198345 H27H~6 HI5H (EA#HEET.)

HORE o PR TRREE | (AREEHELTE, 1900 b )



SUBMARINE TOPOGRAPHY AND GEOLOGY IN THE SOURCE
REGION OF THE 1983 NIHONKAI-CHUBU EARTHQUAKE

/
=
AT
ST

N / 'i\f\/' a \j e ( > /\ )

— I ,4,; = N \_’\) y b ; N\ 3
o (:’ AN s \ / W\ 43 AN ' E j -

,-;—fff—fjf‘ifg\f % areg by SHOYO Y ) // i

e
< N \.( //

=

===
] /5
e 411
ZaJ
"jw

%_/“’;:-“

=

T

L]
)\_/_
2]

TTTYTT?

o/ \ Multi- channel selsmlc,’
% / A/ ’// reflection survey line;
/7))

1 / \< \ ] \/%\WC\)} N
THE ////_ - ;\ ) o el g@/@\{ffjl g

Eplcenter of the 1983
N \Nlhonkal chubu Earthquake

Figure 1 Survey area by the survey vessel “Shoyo” and “Takuyo” on bathymetric chart

No.6312.
il iZ v Cp—p), NNSSH{HFEH L~ RIEM BRI EBIC L5,
. iR E B (12KHz) Tk 5.
HFiEE T7 FUoAROEBHERTEEEREE (v 70 Fy o 300) RUEBEE

HBIZLSD.



4 S. KATO, T. KATSURA, A. ASADA, S. KASUGA

biulia=giilh= 7'a b HIC L B,
'R KSS—3084¥ LE Hitic X 5.

BESHEBY vrisy NEEEDY ASICLS.

KBFEAE FHEEHR MY —=—F =T ek y, KhEROREETS &R

T EMERE, EAEAEE LLSRMERIC, o, REARTEIEAEO 8EER
MRBIZRE LR, 2B, ZMBOI b, =7 5 HAOERBERERER
B3FICLIAROHE (4. 5EBEME) TER LA Jhik, KEEBHOHF
KHEATBEACEERMEASRELTHY, ThEEZEIRVRDTH
%, MR 2 BlicR T

139 140E
9\,_5__._.»5: ol a
t e A I PR S S LLE |
2 aE . - }W.m
C 3 L, z S < * + s # :
g = R el = S N
b - S S/ i
: - AT U T | a1n
6 b . = . P P ’
o ;A
— 3 =, Py P
7 Fe /e.. g e 7
8 p g s = d = ——
f ;
g ,'7“1__4 £ : %——"’4\‘“—1—»_.
10 S e . y, = . 710
) o e A . ” i
1 ] [ o T '4‘ 3 1 +
12— L= + i
13 -,..A.~4——¥—:-~——£'—‘——°— 3 Ve : = £ —l ®
D = . - -
; e’
15 j“x = 3 ya ot e
‘6 L — - [l 2 ol s z a-ik -1
A = 7
, 7 —fee = o S
_ i) i
| LG an— _.-_4——~\;j-,/ - - S " |
o AT RN e * = * = *
20543 P . £ =
2 ! g - = = -
22 = Vi = s £ 22
b + — £ = i
23 o 7 ‘ = ] L”, - Kyuroku Sima
-:- 24 e 7 rS - ‘:l. w‘::t_._‘ W‘il : :
w ST - .
26 5 = — il
27} ML SEELEIV DU SN S
26 b= e, . = : = ; E .
20 VRN e ~ N = ko O
30 :L‘\%_wh F— = e &
A 31 £E Lz ! = 2 Lo : e
§ ’/ L7 I N ¥ 7 ( H | [
] o = 5 = N = d
a3 :.- :n :)_ M = 1 i~ TRRNTH
il = : S Eas s 34 0
A - : * ’ e
8 c 0 € L

Figure 2 Track lines of Shoyo in 1983.

4, IHEICLDIBERE
BRI L B EEA, MBEOHA CRMIR L 2o ME (1) OB, HILVWBEAEESRICLS
Ty EE BRI, HEESLELATEEMNT, KIORTEE bk,



SUBMARINE TOPOGRAPHY AND GEOLOGY IN THE SOURCE
REGION OF THE 1983 NIHONKAI-CHUBU EARTHQUAKE 5

WAEMH 198447 A14A~8 H 9 B (MR Thb i ARG MABRENER CEEBRH
ate.)

# AR BEMm (3R] (MREHIAE, 2600k )

I 75 C(p—p), NNSSEX{FHLIEANMERICL S,

.S Fu—eAFE—LAREE (V- —A) 12X 35,

139°00' 139°10'E

2 30,50 a9 . 50 .
_ﬁ—eMA.J Ry Wy gJM &
A4 Lot | b 4.2 rody
TNz "\' Tt .94"' 0 34 40°50'N
T [ g Tao 1| 1 A."%lf{' t
A T A KA | A A &
h33-. ML e H i+ 21
10 ¢ T + P ¢ -}
I 3} S SR S S o I R TS N i §
oo 101 Jo T 2 1 43
b z o'° : Tan * ¥ . Tw
PEIR I O B T e a0 dan Y ;;\Q
4 T . n: too . 3 ¥ - .
s +.30 Tio 5 1 5. 0 24 ¢
i3l Lo o o G s e A2
(A3° T I 4 -+ Lo 1o T |
- I 7 T + T 1 L 0
L Szt 30 1
T Tac id o0
i ( FE1T 9+ )Aq_— NreCal AR B""
Jf—-—t—-{—-ﬁ 1T o )
¢ 0 N ‘i&——{—@:_{.—-{:_ 0 3.00 700
1 T 1 tent 26,05
qso S 6., 7.0 :
20 L 0 . 4 o |
_g_ T 10,05 I o
0 - RS _ 1 + E
. T i g . 0 a0 - T .
-+ LRy J-P‘qq{"‘q‘ﬂ'f ':»o_.l. ( { _B I L0 40°40"
1. ‘T HR( Jd- 3{ 3 ) tha.oo T L'-’v"‘
X % 7 +H\Hﬂ ol + 4o (3R] A3
L 121 R s o 0 L4 ’
20,04 i ! N N | AP S A S
’ 130 472«"40 3 : D -+ J-
F j)z: “ ! ';;lo 10
fo t - -2 o 50
S 1.1 10 4. 30
% E 9 ]z'r}::r %o * baofl 3 wles Tso T 1o
1P 4 -apP-q i O HH e A B o -A4
50 0 T 1, 4 S & Bl 4 )4,) .
P N 1 . { a0
£ T - ' 20 ] T 20 4
40 E"" (10 120 @ Lw‘ { o T
P SR
L T 4 po L 5
T: -+ ] o]
50 (p"o 1,00, g +ao + J 40 4
T it ¢+ Ht 1 71
ool e T 4 aafdo b | 4 T2 feteo
fo+—t-d .q“H:+Bv»ﬁ—F—HTG‘*"f-i—HE'?°+—1_—+(-Mi++—7>®+‘.-1 Ab5
T 0 1 Tao J300L T TR I 6
I gzl.rx]b 50 ] o | iR g b
T s 4 L -+ . I 1 4 -+
1 e . T 6,6 d. 40°30"
YRALR N £ 122 — "ijﬁ.r/a A, +
N ’ H -t nry)- E 5 .
roll L o o Y 3,{‘) ‘F,J

10

12 34 5 6 7 8 9 1011 12 13 14 15 1
0 20km

(o))

Figure 3 Track lines of Takuyo in 1984.
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Figure 5 Detailed bathymetry made by the survey of Takuyo in 1984. Contour interval 10m.
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Figure 8 Geological structure map of the area in Figure 5. Contours show the depth of
acoustic basement on single-channel seismic profiles by two way travel time
(second) below sea level.
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Figure 9 A Single-channel seismic profile along line No.6 in Figure 3. Vertical exaggeration=32.
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Figure 10 A Migrated depth section (above) and its line drawing
(below) of the multi-channel seismic survey by Takuyo.
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Figure 11 Hyperbola feature (arrow) on the subbottom profiler (3‘5KHz) recorded by Shoyo.
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Figure 12 Seabeam contour map along the same line as Figure 11. Three arrows
correspond with those of Figure 11. Contour interval 10m.
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_ ) : Figure 13 Seabeam contour map of the small hill in-
ENIY. (i dicated by arrow, where manganese
fragments were dredged. Contour interval 10

. m,
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Figure 14 Manganese oxide concretion dredged at the small hill in Figure 13.
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